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Table 1 Morphometric data for cach of the ten Japanese Mounders A —J
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Water drag of Japanese flounder Paralichthys olivaceus

11 Wen-tan, ZHANG Xiu-mei. GAO Tian-xiang, JING Ai-guo
( Fishery Callege, Ocean University of Ching, Qingdan 266003 , China )

Abstract: The hydrodynamic forces encountered by aquatic animals are of general interest in understanding the
functional design of them ani also affeet their energetic requirements and therefore their body morphology and
swimming patterns. They are also significantly ecological because they can affect aquatic animals® distribu-
tioei, behavior or dispersal. The hydrodynamic deag forces act on the fish body when fish is swimming. Body
sizee and morphology of fish vary among different individuals and species, so the drag forces acting on their
bodies differ even in the same hydrodynamic conditions or swimming velocities. A recireulating water flume
was used to generate steady Now relative to the fish specimen and the water drag acting on it. Using the prinei-
ple of a bell crank lever, we designed a drag force transducer. The deag foree transducer changed the horizon-
tal drag into a vertical one and the vertical foree was displayed on an electronic scale, 8 component of the drag
foree transducer, The dmg loree acting on fish specimen was caleulated by summing the moments alwout the
pivol point of the bell crank lever. Ten Japanese flounder( Paralichthys olivaceus ) were experimented in o re-
cireulating water flume, The drag forces acting on each fish specimen were measured at fifieen velocities
(0,30, 0.35, 0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80, 0.85, 0.90, 0.95, 1.0 m’s)
with the self-designed drag foree transducer and then the drag coefficient could be caleulated for each individu-
al a1 each velocity, The drag coellicient caleulated from measured drag data depends on how A is defined. In
this case, we employed the cross-sectional ares, the wetted sudace area and the two-thirds powers of volume
as the reference area. From the measured data we obtained three kinds of drag coeflicients € ( referenced 10
the cross-sectional area ) , © ( referenced 1o the wetted sudace area ) and €, ( relerenced 1o the two-thirds pow-
ers of volume ). For the three kinds of drag coefficients the mean values were 0. 70 for €, 0. 020 for € and
0. 31 for €, with standard deviations of (0. 094, (0. 000 76 and 0. 028, respectively ( with the Revnolds num-
ber ranging from 2.7 % 10% 10 1.91 %107 ). The resulls showed that each drag coeflicient referenced o differ-
ent representative areas was distinet from the other two, Among the three kinds of drag coeflicients, the stand-
ard devistion of the drag coeflicient referenced 10 the wetted surface area is the least. So using wetted surface
area to reckon water drag on Japanese halibuts is more suitable than other two Kinds of drag coefficient.
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